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(54) Work vehicle 

(57) A work vehicle comprises a counter weight (1 ) 
manufactured by casting, an outer surface thereof being 
formed in a substantially arc shape, the counterweight 
(1 ) including at a lower section thereof an extended por- 
tion extending in leftward and rightward directions to 
have a substantially arc shape, tip ends of the extended 
portion and a lower part of a center section of the counter 
weight (1 ) being provided with a lower attachment base, 
and an upper face thereof being provided with a canopy 
attachment base; and a canopy (2) including a roof (22), 
pillars (21) standing at left side and right side for sup- 
porting the roof (22), and a lower attachment member 
(23) manufactured by casting tor fixing lower ends of the 
pillars (21 ) , the canopy (2) being mounted on the coun- 
ter weight (1). 
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Description 

BACKGROUNG OF THE INVENTION 

1 . Field of the invention 
[0001] The current invention relates to a work vehicle. 

2. Related Art 

[0002] Figure 9 illustrates an exemplary small hydrau- 
lic excavator commonly used for public engineering 
works in urban areas. The small hydraulic excavator in- 
cludes a counter weight 100 provided at the opposite 
side of a working machine 90, and a canopy 200. The 
counter weight 100 works for allowing the vehicle to be 
balanced with the load applied to the working machine. 
In order to ensure an operator's safety when the vehicle 
falls down, recent increasing demands for improved 
safeties require driver protection structures to conform 
to the strength standard specified by the ISO standards. 
Specifically, more canopies oreabs are required to have 
a Roll-over Protective Structure (ROPS). 
[0003] Figure 10 is an exploded perspective view il- 
lustrating a conventional ROPS canopy attached to a 
small hydraulic excavator. As shown in Figure 10, a 
ROPS canopy support member 110 construct by metal 
sheet is attached to a frame 1 50 to support a canopy 
21 0 construct by metal sheet so that the whole structure 
has a prescribed strength, thereby providing the ROPS 
canopy (refer to, for example, "Bobcat, Model 56 Hy- 
draulic Excavator Parts Manual", Mel roe Company, No- 
vember, 1986, p.A3). 

[0004] Another structure is also known as shown in 
Figure 11 . In this structure, a counter weight 120 is pro- 
vided to extend upwardly. The counterweight 120 has 
at the upper end side a support member 221 for sup- 
porting a canopy 220 (refer to, for example, Japanese 
Patent Laid-Open Publication No. 10-140607 (pp. 2-5, 
Figures 1-6). 

[0005] However, the conventional ROPS canopy sup- 
port member 110 as shown in Figure 10 has a metal 
plate structure and thus has a problem in that the ROPS 
canopy support member 110 has a complicated struc- 
ture having an increased weight in order to support the 
ROPS canopy 210 to ensure a prescribed strength, 
thereby requiring a significantly increased manufacture 
cost. 

[0006] Furthermore, since an engine (not shown) is 
provided rearward of the ROPS canopy support mem- 
ber 110 shown in Figure 10, the ROPS canopy support 
member 1 1 0 becomes an obstacle to the inspection or 
maintenance works for the engine, thus causing a prob- 
lem in the maintainability of the engine. 
[0007] The counter weight 1 20 as shown in Figure 1 1 
is provided to extend upwardly and thus allows the cent- 
er of gravity of the counter weight 120 to move toward 
the rear end side, thereby to improve the stability during 



2 

operations. However, since the counter weight 120 is 
not a structure that satisfies a prescribed strength to 
support a ROPS canopy, the canopy 220 cannot be an 
ROPS canopy. 

5 [0008] The canopy 220 also has two support mem- 
bers 220a which are provided to stand at the back of an 
operator seat S and which have a narrow width (refer to 
Japanese Patent Laid-Open Publication No. 
10-140607). For an operator who must frequently check 

10 the backside for an obstacle or a human, his or her rear 
field of vision is not always good because of the exist- 
ence of the two support members 220a located around 
the center of his or her rear field of vision. 
[0009] Japanese Laid-Open Publication No. 

15 10-140607 also discloses in the second embodiment a 
case in which one thick support member 220a is provid- 
ed. In this case, the support member 220a is positioned 
just behind the operator's seat and thus the center field 
of vision of the operator is blocked because the support 

20 member 220a is positioned at the center of his or her 
rear field of vision. 

[001 0] Therefore, further improvement for the opera- 
tor's rear field of vision has been desired. 



[001 1 ] The cu rrent invention was made in view of the 

above problems of the conventional structure. 

[0012] An object of the current invention to provide a 

30 work vehicle having a ROPS canopy of a simple struc- 
ture and requiring a reduced manufacture cost, having 
an improved maintainability and providing a favorable 
rear field of vision for an operator of the work vehicle. 
[0013] To achieve the object of the current invention, 

35 a work vehicle according to a first aspect of the current 
invention comprises a counter weight manufactured by 
casting, an outersurface thereof being formed in a sub- 
stantially arc shape, the counter weight including at a 
lower section thereof an extended portion extending in 

40 leftward and rightward directions to have a substantially 
arc shape, tip ends of the extended portion and a lower 
part of a center section of the counter weight being pro- 
vided with a lower attachment base, and an upper face 
thereof being provided with a canopy attachment base; 

45 and a canopy including a roof, support members stand- 
ing at left side and right side for supporting the roof, and 
a lower attachment member manufactured by casting 
for fixing lower ends of the support members, the can- 
opy being mounted on the counter weight. 

so [0014] According to the first aspect of the current in- 
vention, a counterweight manufactured by casting hav- 
ing an outersurface having a substantially arc shape is 
provided. The counterweight provides at the lower sec- 
tion an extended portion extending in the right and left 

55 directions to have a substantially arc shape; and the tip 
end of the extended portion and the center lower section 
of the counter weight have a lower attachment base. 
Thus, the three lower attachment bases separated in an 
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arc manner can be used to attach the counter weight to 
a frame. This allows the counter weight to be fixed to be 
robust against an external force. As a result, a pre- 
scribed strength required for a base of a RGPS canopy 
attached to the upper face of the counter weight can be 
ensured. The pillars provided to stand at the left and 
right sides to support the roof have a straight shape and 
thus can be made by a material having a high strength 
which is difficult to be subjected to a bending process- 
ing. The lower attachment member for fixing the lower 10 
end of the pillars is made by casting. Thus, the attach- 
ment section of the pillar can be provided to have a 
smooth shape for reducing a stress concentration. 
Thus, this structure can be used to easily provide a pre- 
scribed strength required for a HOPS canopy. There- is 
lore, a ROPS canopy having two pillars and providing a 
superior front field of vision than that provided by four 
piliars can be manufactured with a lighter weight and a 
simpler configuration. 

[0015] To achieve the object of the current invention, 20 
a work vehicle according to a second aspect of the cur- 
rent invention, the center section of the counter weight 
is provided with an inspection hole in the work vehicle 
: according to the first aspect of the current invention. 
[0016] According to the second aspect. of the current 25 
invention, the counter weight has at the center part an 
inspection hole. This allows an operator to perform an 
operation in an easier manner, including the inspection 
of the oil level or the exchange of a filter of the engine 
provided at an engine room at the front section of the 30 
counterweight. 

[0017] To achieve the object of the current invention, 
a work vehicle according to a third aspect of the current 
invention, there is further provided a spacer formed with 
a canopy attachment tapped hole and a counter weight 35 
attachmenttapped hole, wherein the canopy is mounted 
on the counterweight via the spacer in the work vehicle 
according to the first aspect of the current invention. 
[0018] According to the third invention, the canopy is 
provided on the counter weight via a spacer through *o 
which a canopy attachment tapped hole and the counter 
weight attachment tapped hole are drilled. This allows, 
without requiring the width of the canopy attachment 
base of the counter weight upper face to be wider, the 
spacerto have a wider width to allow the canopy to have 
a contact with the lower attachment member with a wid- 
er width. This can ensure a sufficient attachment 
strength of the canopy and eliminates the need for a wid- 
er width of the canopy attachment base of the counter 
weight upper face, thus preventing the engine room so 
space from being reduced. 

[0019] To achieve the object of the current invention, 
a work vehicle according to a fourth aspect of the current 
invention, the spacer is provided with floor attachment 
sections at opposing ends thereof in the work vehicle 55 
according to the third aspect of the current invention. 
[0020] According to the fourth invention, the spacer 
has at the left and right ends floor attachment sections. 



Thus, the bolt screwed with the attachment tapped hole 
for attaching the spacer to the counter weight is de- 
tached to allow the floor to be tilted around the hinge pin 
of the tilting hinge provided at the front end while being 
5 integrally fixed to the canopy. This provides the engine 
with a wide and open upper space, thereby allowing an 
operator to perform an operation in a very simple man- 
ner, including an inspection or a maintenance. 
[0021] To achieve the object of the current invention, 
a work vehicle according to a fifth aspect of the current 
invention, a work vehicle comprises a counterweight; a 
canopy which is mounted on the counter weight and in- 
cludes a roof and left and right support members for sup- 
porting the roof; and an operator seat on which an op- 
erator sits, wherein the left and right support members 
are disposed with an interval therebetween wider than 
a width of the operator seat, and are positioned in lateral 
sides of the operator seat and at direct lateral regions 
or rear regions of the operator seat. 
[0022] According to the fifth invention, the two pillars 
of the canopy have an interval wider than the width of 
the operator seat. This allows the piliars to have an im- 
proved strength to a lateral load. 
[0023] The two pillars of the canopy are also posi- 
tioned in a region right beside an operator seat or in a 
rear region. Thus, an operator has a rear field of vision 
having no obstacles at the center part, thereby providing 
a favorable rear field of vision. 

[0024] To achieve the object of the current invention, 
a work vehicle according to a sixth aspect of the current 
invention, an engine is provided under the operator seat 
in the work vehicle according to the fifth aspect of the 
currentiinvention. 

[0025] According to the sixth invention, the operator 
seat has at the lower part thereof an engine. Thus, the 
operator seat is provided as rear as possible. 
[0026] This allows the operator's operation space to 
be expanded so that operationability of the work vehicle 
is improved and it becomes easier for an operator to get 
on and off the vehicle. 

[0027] To achieve the object of the current invention, 
a work vehicle according to a seventh aspect of the cur- 
rent invention, the canopy includes a lower attachment 
member which is provided at lower parts of the left and 
right support members and extends around a center 
portion of a body of the word vehicle and which is adapt- 
ed to attach the canopy to the counter weight in the work 
vehicle according to the fifth aspect of the current inven- 
tion. 

[0028] According to the seventh invention, the lower 
attachment member of the canopy is provided to extend 
around the center portion of the vehicle body. This al- 
lows the canopy to be attached at the center portion of 
the vehicle body, thus preventing the lower attachment 
member from being extruded to the outside of the vehi- 
cle body and contributing to the provision of a compact 
vehicle body. 

[0029] To achieve the object of the current invention, 
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a work vehicle according to an eighth aspect of the cur- 
rent invention, the canopy includes a lower attachment 
member that connects the left and right support mem- 
bers to each other at lower sections thereof and attach- 
es the canopy to the counter weight in the work vehicle 
according to the fifth or sixth aspect of the current inven- 
tion. 

[0030] According to the eighth invention, the canopy 
includes a lower attachment member for connecting the 
two pillars to each other at the lower section. This allows 
the canopy to have a robust rectangular structure and 
provides a higher strength to a lateral load. 
[0031 ] To achieve the object of the current invention, 
a work vehicle according to a ninth aspect of the current 
invention, the lower attachment member of the canopy 
is made by casting or forging in the work vehicle accord- 
ing to the seventh aspect of the current invention. 
[0032] According to the ninth invention, the lower at- 
tachment member of the canopy made by casting can 
be piovided to have a smooth shape for reducing a 
stress concentration. 

[0033] Alternatively, the lower attachment member of 
the canopy made by forging allows the metal flow to flow 
along tho surface, thus providing a higher product 
strength. 

[0034] Thus, the lower attachment member of the 
canopy made by casting or a forging is always allowed 
to provide a higher strength to a load, thus easily pro- 
viding a prescribed strength required for a ROPS cano- 
py. 

[0035] To achieve the object of the current invention, 
a work vehicle according to a tenthaspect of the current 
invention comprises a counterweight; a canopy having 
a roof supported by left and right support members, and 
a lower attachment member provided with a lower sec- 
tion of the two support members; and a spacer provided 
between the counter weight and the lower attachment 
member, wherein the spacer is attached to a floor on 
which an operator seat is provided,. the spacer and the 
lower attachment member are fixed by a bolt, and the 
spacer and the counterweight are fixed by a bolt. 
[0036] According to the tenth invention, the floor can 
be tilted around the tilting hinge provided at the front end 
while being integrally fixed to the canopy. 
[0037] This provides the engine with a wide and open 
upper space, thereby allowing an operator to perform 
an operation in a very simple manner, including an in- 
spection or a maintenance. 

[0038] The above structure in which the counter 
weight is connected to the canopy via the spacer canopy 
allows a. case in which a cabin is attached in place of 
the canopy to eliminate tho spacer to attach the cabin 
to the floor, thus providing a higher degree of freedom 
for the structure. 

[0039] To achieve the object of the current invention, 
a work vehicle according to an eleventh aspect of the 
current invention comprises a counterweight including 
an extended portion extending in forward and lateral di- 



rections at left and right sides of a lower section of the 
counter weight and provided with a lower attachment 
base, and a canopy attachment base provided at an up- 
per section of the counter weight, wherein the counter 
5 weight is attached to a frame via the lower attachment 
base; and a canopy is attached to the counter weight 
via the canopy, attachment base. 
[0040] According to the eleventh invention, the coun- 
ter weight of the work vehicle has at the lower section 
10 an extended portion extending in the lateral and forward 
directions and having a lower attachment base. This al- 
lows the counter weight to be attached to the frame by 
the lower attachment base of the extended portion. 
[0041] The extended portion extending in the forward 
15 and lateral directions allows the counter weight to be 
fixed to be robust against an external force. As a result, 
a prescribed strength required for a base of a ROPS 
canopy attached to the upper face of the counter weight 
can be ensured. 
20 [0042] Therefore, a ROPS canopy having two pillars 
and providing a superior front field of vision than that 
provided by four pillars can be manufactured with a light- 
er weight and a simpler configuration. 
[0043] To achieve the object of the current invention, 
25 a work vehicle according to a twelfth aspect of the cur- 
rent invention, the counter weight has a rear outer sur- 
face having a substantially arc shape face formed about 
a vertical axis positioned at the front side in the work 
vehicle according to the eleventh aspect of the current 
invention. 

[0044] To achieve the object of the current invention, 
a work vehicle according to a thirteenth aspect of the 
current invention, the counter weight isprovided with an 
opening for maintenance in the work vehicle according 
to the eleventh aspect of the current invention. 
[0045] According to the thirteenth invention, the coun- 
ter weight has at the center part an opening for a main- 
tenance purpose. This allows an operator to perform an 
operation in an easier manner, including the inspection 
of the oil level or the exchange of a filter of the engine 
provided at an engine room at the front section of the 
counter weight. 

[0046] To achieve the object of the current invention, 
a work vehicle according to a fourteenth aspect of the 
current invention, the counter weight is made by casting 
in the work vehicle according to the eleventh aspect of 
the current invention. 

[0047] According to the fourteenth invention, the 
counterweight made by casting can be provided to have 
a smooth shape for reducing a stress concentration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] 

Figure 1 is a side view illustrating an embodiment 
of a work vehicle according to the current invention ; 
Figure 2 is a front view illustrating the work vehicle 
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shown in Figure 1 ; 

Figure 3 is a perspective view illustrating a counter 
weight and a canopy mounted on the counter 
weight; 

Figure 4 is a perspective view of the counter weight. 5 
Figure 5 is a perspective view illustrating the coun- 
ter weight and the canopy with a spacer therebe- 
tween; 

Figure 6 is a partial cross-sectional view illustrating 
that the counter weight is attached with the canopy 10 
via the spacer; 

Figure 7 is a perspective view illustrating the cano- 
py; 

Figure 8 is a schematic view illustrating that a floor 
is being tilted; is 
Figure 9 is a side view illustrating an example of a 
conventional work vehicle having a canopy; 
Figure 10 is an exploded view illustrating the struc- 
ture of a conventional ROPS canopy, counter 
weight and frame; and. 20 
Figure 11 is a side view illustrating another example 
of a conventional work vehicle. 

DESCRIPTION OF THE EMBODIMENTS 

25 

[0049] Embodiment of a work vehicle according to the 
current invention will be described in detail with refer- 
ence to the accompanying drawings. 
[0050] Figure 1 illustrates a side view of a small drill- 
ing vehicle as an embodiment of a work vehicle accord- 30 
ing to the current invention. As shown in Figure 1 , the 
drilling vehicle has a counter weight 1 at the rear end of 
the frame (not shown). The counter weight 1 works to 
provide a balance to a load applied to the working ma- 
chine 9 provided at the front end of the frame. 35 
[0051] In front of the counter weight 1 , an engine 36 
is provided under an operator seat Os on which an op- 
erator sits. 

[0052] With this configuration, the operator seat Os 
can be provided toward a rear side of the vehicle body, *o 
which allows the operator's operation space in front of 
the operator seat Os to be expanded so that operation- 
ability of the work vehicle is improved and getting on and 
off the vehicle becomes easier for the operator. 
[0053] Figure 3 is a perspective view illustrating the <s 
structure of a counter weight 1 and an ROPS canopy 2 
provided on the counter weight 1 . The counter weight 1 
is made by casting to have an outer surface having a 
substantialry.arc shape, the lower section of which has 
an extended portion 11 extending in the left direction to so 
have a substantially arc shape and extending in the right 
direction to have a substantially arc shape. A left side 
lower attachment base 11a, a right side lower attach- 
ment base 12a, and a central portion lower attachment 
base 13a are provided at the tip end of the extended 55 
portion 11, the tip end of the extended portion 12, and 
a lower section 13 at the center part, respectively. In the 
lower attachment base 11a, the lower attachment base 
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12a, and the lower attachment base 13 a that are pro- 
vided to be separated from one another to have a sub- 
stantially arc shape, the counter weight 1 is fixed to a 
frame 5 (as shown by a two-dot chain line) by a bolt 14, 
a bolt 15 and a bolt 16, thus being firmly fixed to the 
frame 5. With this configuration, a force applied to the 
counterweight 1 and the canopy 2 attached to the upper 
face of the counterweight 1 can be sufficiently absorbed 
when the work vehicle falls down. 
[0054] The canopy 2 is attached to the upper face of 
the counter weight 1 by a plurality of bolts 28 going 
through a plurality of bolt holes 17 drilled in the upper 
face 16 of the counter weight 1 shown in Figure 4 and 
bolt holes 23 A of a lower attachment bracket 23 of the 
canopy 2 shown in Figure 3, the bolts 28 being tightened 
by nuts (not shown). The lower attachment bracket 23 
is made by casting so that an attachment section 24a 
and an attachment section 24b of a left pillar 21a and a 
right pillar 21b for supporting a roof 22 are formed in 
appropriate shapes for reducing a stress concentration, 
thereby to provide an improved strength. The pillar 21a 
and the pillar 21b are made by straight and thick pipes 
so that the canopy 2 has a prescribed strength required 
to a ROPS canopy. 

[0055] As shown in Figure 7, the lower attachment 
bracket 23 is provided to extend around the center of 
the vehicle body, and the lower sections of the pillar 21 a 
and the pillar 21 b are inserted and attached to the lower 
attachment bracket 23. The two pillars 21 a and 21 b are 
connected to each other by means of the lower attach- 
ment bracket 23. 

[0056] With the configuration in which the lower at- 
tachment bracket 23 for attaching the canopy to the 
counter weight 1 is provided to extend around the center 
portion of the vehicle body, the canopy 2 is attached to 
the center portion of the vehicle body, thus preventing 
a space for attaching the canopy 2 from being extruded 
to the outside of the vehicle body, thereby making the 
vehicle body compact. 

[0057] Further, with the configuration in which the two 
pillars 21 a and 21 b of the canopy 2 are connected at the 
lower section by means of the lower attachment bracket 
23, the canopy 2 is formed in a robust rectangular struc- 
ture, which allows the two pillars 21a and 21b to have a 
higher strength to a load applied from the lateral sides 
of the canopy 2 as compared with the structure in which 
the supports are separated at their lower sections. 
[0058] Although this embodiment provides a structure 
in which the lower sections of two pillars 21 a and 21 b at 
the canopy 2 are connected via the lower attachment 
bracket 23, another structure may also be provided in 
which the two pillars 21a and 21 b are not connected and 
are separated at the lower sections thereof. 
[0059] Although this embodiment illustrates a case in 
which the lower attachment bracket 23 is made by cast- 
ing, the lower attachment bracket 23 may be made by 
forging. Since the lower attachment bracket 23 made by 
forging has a grain flow flowing along the surface there- 
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of, a higher product strength is provided as compared 
to that made by casting. 

[0060] As describe above, the canopy 2 has the roof 
22 supported by the two pillars 21a and 21b with an in- 
terval 211 between the supports 21a and 21b, which is 
wider than the width b of the operator seat Os, as shown 
in Figure 2. 

[0061 ] Since the interval 21 1 between the pillars 2 1 a 
and 21 b is wider than the width b of the operator seat 
Os, even when a load is applied against a lateral side 
of the canopy 2, a long distance between the point at 
which the load was applied and a pillar positioned op- 
posite to this point (i.e., any of the pillars 21a and 21b) 
produces a long moment length by the load applied to 
the pillar, thus reducing the load by the moment applied 
to the pillar when the lateral load is applied. 
[0062] As the interval 211 between the pillars 21 a and 
21 b becomes wider than the width b of the operator seat 
Gs, durability of the canopy 2 against a lateral load be- 
comes increased. With this configuration, the canopy 2 
has an increased strength against a load. 
[0063] As shown in Figures 1 and 2, the pillars 21a 
and 21b of the canopy 2 are provided at the lateral side 
of the operator seat Os in the rear region. 
[0064] Since the pillars 21 a and 21 b are provided at 
the lateral side of the operator seat Os in the rear region 
and the pillar interval 211 is wider than the width b of the 
operator seat Os, an operator operating the work vehicle 
has a wide and unobstructed rear field of vision, so that 
a favorable rear field of vision is obtained. 
[0065] It is noted that the pillars 21 a and 21 b also may 
be positioned in regions directly left and right sides of 
the operator seat Os. 

[0066] The pillars 21a and 21b positioned in the re- 
gions directly left and right sides of the operator seat Os 
may also provides an operator with a wide and unob- 
structed rear field of vision, so that a favorable rear field 
of vision is also obtained. 

[0067] An optimal position of the pillars 21a and 21b 
of the canopy 2 may be provided, for example, by con- 
sidering the conditions in which a vehicle body can ro- 
tate in the rear region with a small turning radius (i.e., 
the rear portion of the vehicle body is not extruded to 
the outside of crawler belts r when the working machine 
9 is swiveled) and the operator seat Os is provided rear- 
ward in order to increase the operator's operation 
space. 

[0068] In addition, to make a work vehicle more favo- 
rable, the work vehicle is required to meet the conditions 
of improved strength of the canopy 2 and superior field 
of vision ensured for the operator. 
[0069] The above-described arrangement of the pil- 
lars 21 a and 21 b provides an optimal position of the two 
pillars satisfying these conditions. 
[0070] As shown in Figure 3, the counterweight 1 has 
an inspection hole 18 at the center part thereof. This 
inspection hole 18 allows an operator to easily perform 
operations including the inspection of the oil level or the 



exchange of a filter of the engine 36 provided at an en- 
gine room in front of the counter weight 1 . 
[0071] As shown in Figure 5, the canopy 2 may be 
provided on the counter weight 1 via a spacer 3. More 

s specifically, as shown in the partial cross-sectional view 
in Figure 6, the spacer 3 is formed with canopy attach- 
ment tapped holes 31 and counter weight attachment 
tapped holes 32. The spacer 3 is fixed to the lower at- 
tachment bracket 23 of the canopy 2 by a plurality of 

10 bolts 33, and to the counter weight 1 by a plurality of 
bolts 34. The spacer 3 enables the canopy 2 to contact 
with the lower attachment bracket 23 in a wider width 
without making the canopy attachment base 16 of the 
upper face of the counter weight 1 in wider width, by 

15 forming the spacer 3 to have a wider width. As a result, 
a sufficient attachment strength can be ensured and the 
canopy attachment base 16 of the upper face of the 
counter weight is not required to have a wide width, thus 
preventing the engine room space 35 from being re- 

20 duced. 

[0072] As shown in Figure 5, the spacer 3 also has at 
the left and right ends a left side floor attachment section 
3a and a right side floor attachment section 3b for a floor 
4. 

25 [0073] Figure 8 illustrates that the floor 4 including the 
operator seat Os is attached to the floor attachment sec- 
tions 3a and 3b of this spacer 3 by bolts bf. 
[0074] Referring to Figure 8 illustrating the floor 4 be- 
ting in a tilted position, when the bolts 34 screwed with 

30 the counter weight attachment tapped hole 32 for at- 
taching the spacer 3 to the counter weight 1 as shown 
in Figure 6 is unscrewed and detached; the floor 4 to- 
gether with the canopy 2 which is fixed to the floor 4 can 
be tilted around a hinge pin 41 of a hinge provided at 

35 the front end of the floor 4. This tilted position of the floor 
4 provides the engine 36 with a wide and open upper 
space, thereby allowing an operator to perform inspec- 
tion an maintenance operations for the engine in a very 
simple manner. 

40 [0075] With the above configuration in which the 
counter weight 1 and the canopy 2 are connected via 
the spacer 3, a cabin (not shown) can be mounted in 
place of the canopy 2 by removing the spacer 3 and at- 
taching the cabin to the floor 4. Thus, this configuration 

45 enables the flexible rearrangement with a higher degree 
of freedom for the structure of the work vehicle. 
[0076] The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any combination 

50 thereof, be material for realising the invention in diverse 
forms thereof. 

Claims 

55 

1 . A work vehicle comprising: 

a counter weight manufactured by casting, an 



6 



11 



EP1 413 684 A1 



12 



outer surface thereof being formed in a sub- 
stantially arc shape, the counter weight includ- 
ing at a lower section thereof an extended por- 
tion extending in leftward and rightward direc- 
tions to have a substantially arc shape, tip ends s 
of the extended portion and a lower part of a 
center section of the counter weight being pro- 
vided with a lower attachment base, and an up- 
per face thereof being provided with a canopy 
attachment base; and 10 
a canopy including a roof, support members 
standing at left side and right side for support- 
ing the roof, and a lower attachment member 
manufactured by casting for fixing lower ends 
of the support members, the canopy being *5 
mounted on the counter weight. 

2. A work vehicle according to claim 1 , wherein the 
center section of the counter weight is provided with 

an inspection hole. 20 

3. A work vehicle according to claim 1 , further com- 
prising a spacer formed with a canopy attachment 
tapped hole and a counter weight attachment 
tapped hole, 25 

wherein the canopy is mounted on the counter 
weight via the spacer. 

■4. A work vehicle according to claim 3, wherein the 
spacer is provided with floor attachment sections at 30 
opposing ends thereof. 

5. A work vehicle, comprising: 

. a counter weight; 35 
a canopy which is mounted on the counter 
weight and includes a roof and ieft'and right 
support members for supporting the roof; and 
an operator seat on which an operator sits, 

40 

wherein the left and right support members 
are disposed with an interval therebetween wider 
than a width of the operator seat, and are positioned 
in lateral sides of the operator seat and at direct lat- 
eral regions or rear regions of the operator seat. 45 

6. A work vehicle according to claim 5, wherein an en- 
gine is provided under the operator seat. 



that connects the left and right support members to 
each other at- lower sections thereof and attaches 
the canopy to the counter weight. 

9. A work vehicle according to claim 7, wherein the 
lower attachment member of the canopy is made by 
casting or forging. 

10. A work vehicle, comprising: 

a counter weight; 

a canopy having a roof supported by left and 
right support members, and a lower attachment 
member provided with a lower section of the 
two support members; and 
a spacer provided between the counter weight 
and the lower attachment member, 

wherein the spacer is attached to a floor on 
which an operator seat is provided, the spacer and 
the lower attachment member are fixed by a bolt, 
and the spacer and the counter weight are fixed by 
a bolt. 

1 1 . A work vehicle, comprising a counter, weight includ- 
ing an extended portion extending in forward and 
lateral directions at left and right sides of a lower 
section of the counter weight and provided with a 
lower attachment base, and a canopy attachment 
base provided at an upper section of the counter 
weight, 

wherein the counter weight is attached to a 
frame via the lower attachment base; and a canopy 
is attached to the counter weight via the canopy at- 
tachment base. 

12. A work vehicle according to claim 11 , wherein the 
counter weight has a rear outer surface having a 
substantially arc shape face formed about a vertical 
axis positioned at the front side. 

13. A work vehicle according to claim 11 , wherein the 
counterweight is provided with an openingformain- 
tenance. 

14. A work vehicle according to claim 11, wherein the 
counter weight is made by casting. 



7. A work vehicle according to claim 5, wherein the so 
canopy includes a lower attachment member which 

is provided at lower parts of the left and right support 
members and extends around a center portion of a 
body of the word vehicle and which is adapted to 
attach the canopy to the counter weight. 55 

8. A work vehicle according to claim 5 or 6, wherein 

the canopy includes a lower attachment member \ 
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